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Title 

Plasma reactor having RF power applicator and a dual-purpose window 
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LICENSE FOR FOREIGN FILING UNDER 
Title 35, United States Code, Section 184 
Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5,15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5,1 5(b). The license is subject to revocation upon written, notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted 
under 37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof 
unless it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 
1.53(d). This license Is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject 
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the 
national security or the export of technical data. Licensees should apprise themselves of current regulations 
especially with respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, 
Department of State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Office of 
Export Administration, Department of Commerce (15 CFR 370,10 Q)); the Office of Foreign Assets Control, 
Department of Treasury (31 CFR Parts 500+) and the Department of Energy. 

NDXSBANTeq 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 
5.12, if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months 
has lapsed from the filing date of this application and the licensee has not received any indication of a secrecy 
order under 35 U.S.C 181, the licensee may foreign file the application pursuant to 37 CFR 5,15(b). 
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Attorney Docket No. 306 D12 



PLASMA REACTOR HAVING RF POWER APPLICATOR AND A DUAL-PURPOSE 

WINDOW 

Inventors: Kenneth S. Collins, Michael Rice, Farahmand E. 
Askarinam, Douglas A. Buchberger, Jr., Craig A. Roderick 



BACKGROUND OF THE INVENTION 

Technical Field: 

The invention is r'elated to heating and cooling 
apparatus in an inductively coupled RF plasma reactors of 
the type having a reactor chamber ceiling overlying a 
workpiece being processed and an inductive coi«^tre*ima 
adjacent the ceiling. ^ ^^fy 

ft/?'** 

Related Applications: ^ ] /V}/T| 

This application is a divisional of U.S. Patent 
application Serial No. 09/350,234, filed July 9, 1999 
entitled "Plasma Reactor Having A Dual Mode RF Power 
Application" (currently pending) , which is a continuation of 
application Serial No. 08/733,555, filed October 1, 1996 
(now issued as Patent No. 6,063,233), which is a 
continuation-in-part of application Serial No. 08/648,254, 
filed May 13, 1996 (now issued as Patent No. 6,165,311), 
which is a continuation-in-part of application Serial No. 
08/580,026, filed December 20, 1995 (currently pending), 
which is a continuation of application Serial No. 
08/041,796, filed April 1, 1993 (now abandoned), which is a 
continuation of application Serial No. 07/722,340, filed 
June 27, 1991 (now abandoned), which is a continuation-in- 
part of application Serial No. 08/503,467, filed July 18, 
1995 (now issued as Patent No. 5,770,099), which is a 
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divisional of application Serial No. 08/138,060, filed 
October 15, 1993 (now issued as Patent No. 5,477,975), which 
is a continuation-in-part of application Serial No. 
08/597,577, filed February 2, 1996 (now issued as Patent No. 
5 6,077,384), which is a continuation-in-part of application 
Serial No. 08/521,668, filed August 31, 1995 (now 
abandoned) , which is a continuation-in-part of application 
Serial No. 08/289,336, filed August 11, 1994 (now 
abandoned) , which is a continuation of application Serial 
10 No.. 07/984, 045, filed December 1, 1992 (now abandoned). In 
addition, U.S. application Serial No. 08/648,265 filed May 
13, 1996 (now issued as Patent No. 6,165,311) discloses 
related subject matter. 

15 Background Art: 

In a plasma processing chamber, and especially in a 
high density plasma processing chamber, RF (radio frequency) 
power is used to generate and maintain a plasma within the 
processing chamber. As disclosed in detail in the above- 

20 referenced applications, it is often necessary to control 
temperatures of surfaces within the process chamber, 
independent of time varying heat loads imposed by processing 
conditions, or of other time varying boundary conditions. 
In some cases where the window/electrode is a semiconducting 

25 material, it may be necessary to control the temperature of 
the window/electrode within a temperature range to obtain 
the proper electrical properties of the window. Namely, for 
the window/electrode to function simultaneously as a window 
and as an electrode, the electrical resistivity is a 

30 function of temperature for semiconductors, and the 

temperature of the window/electrode is best operated within 
a range of temperatures. The application of RF power to 



